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® SateUlte scTBmbling comrminlcatton netwodc using geographically separated iiplfnks. 



® A satedhe scrambbng communication network uses geo- 
grsphtcaHy separated uplinks to provide scrambled vkJeo and 
audio signals and descrambCng control data to separated 
incSvidual sub3crd)ers and to separated TV signal distribution 
systsms. The network includes a business control center 
which provides a master data stream tnckjding individual 
subscriber address and encryption data and upTink channel 
allocaikjn contror data. There is a first satellite communication 
uplink for transmitting one or more televiston channels, as 
controlled by ttte aOocation data in the master data stream, to 
a communication satalfite. The first uplink adds to the master 
data stream supplementary data peculiar to those TV channel 

9 distribution systems which win distribute the one or more TV 
channels from the first uplink. The transmission at the first 
upGnk, in edditk>n to the one or more TV channels, includes 
^the master data stream and the supplementary data peculiar 
iO^q the first uplink. There are a p(ura% ol geographically 
O^saparated ackfitional satellite communication up6r\ks. each in- 
dudtng means for receiving the master data stream as trans- 
^mtttad from the first upTmk via the comrmmication satellite. 
^Each additbnal satellite communication uplink further includes 
means for transmitting transmitting one or more TV channels, 
Qas controlled by the alkicatton data in the master data streanrL 
The edditksnal upfmka further include means Ujr adding to the 
Qb master data stream supptementary data pecuftar to those TV 
Ul(fi3tributk)n systems wtiich wifl distrd)ute the one or more TV 
channels from each additional uplink. Each addftional uplink 
further includes means for transmitting, with its one or nxjre 



TV its one or more TV channels, the supplementary data 
peculiar thereto. There are multiple individual subscriber 
receiver/decoders, each of which has an antenna for receiv- 
ing the TV channels as transmitted by the uplinks via the 
communication satellite. Swh subscriber receiver decoder is 
controtfed by the master data stream. There are a pluraTity of 
geographically separated TV signal distribution systems, each 
with antenna means tor receiving the TV channels from one 
or more of the uplinks. Each TV signal distributxm system is 
controlled by the supplementary data streams whkrfi accom- 
pany the one or more TV channels from each of the upfinks. 
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SATELLITE SCRAMBUNQ COMMUNICATION NETWORK USING GEOGRAPHICALLY SEPARATED UPUNKS 



Sunvnary of the Invention 

The present invention relates to a satellite scramUtng 
communication network using geographically separated up- 
fffiks to provide scrambled television programs, both to 
muftipla individual widely separated subscribers and to cable 
tateviston distribution systems. 

A primary purpose is a sateQite network of the type 
described in which a business control center provides a 
master data stream which is used to control the descram- 
biing of television signals at muftipfe individuat subscribers 
and to control geographically separated sateftite uplinks so 
that the uplinks may separately communicate their signals to 
affiliate cable systems and to the multiple indKndual sub- 
scribers. 

Another purpose is a satellltB (Sstribution system of the 
type described in which the master data stream controlltng 
both the ffxiividual subscribers and the uplinks is transmitted 
to the satetirta by one uplink, which master data stream is 
then transmitted by the satelfite to all of the other uplinks, 
regarcfiess of geographic kscation. with each of the uptinks 
adding its own supptementary data to control its own cable 
affSatesL 

Another purpose is a satelBte network of the type 
described in whch one satellite uplink transmits the master 
data stream and individual geographicalty separated uptinks 
provkto supplementary data to control their own cable affi&- 
abas. 

Other purposes win appear in the ensu^ spedficatkjn. 
drawings and claims. 

Brief Description of the Drawings 

The invention is Utustrnted diagrammaticaOy in the fol- 
kMvtng drawings wherein: 

f igure 1 is a diagrammatk; illustration of a satellite network 
of the type described, and 

Figure 2 is a time cSagram Blustrating the master and 
supplementary data streams used in the control of the 
communica&on network* 



Descr^Ttion of the Prefened Embodimem' 

Tbe present appTicatton rotates tt> the cfistribution of 
premium television communicatkxis and specrficaBy to a 
satellite communication network in which premium television 
programs, voice and data communx:at)on3 normaHy with the 
vktoo sign^ scrambled and the audb and data encrypted, 
are transmitted to multiple individual subscribers by a com- 
nrRffucatk^ satefSte and to cabte televisfon distributx)n sys- 
tems which will then distribute such signals to subscribers 
over cable or mcrowave facilities. Although the fdlk)wing 
deacriptkm wiO use the phrase 'tefeviskm communications.* 
this is meant to include broadly vktoo. voice and data 
communications from many souroces. and also to inctude 
addressable secure communtcatbn systems. At the preserrt 
time there is a vast number of cable systems throughout the 
United States which transmit over a variety of channels, 
such TV communkatDns network programs, knally- 
-originatad programs and premium programs, such as mov- 
iea or the like, which are supplied to the caWe systems by 
sucfi programmers as Home Box Office. Showtime, Disney. 



Turner and the like. Each of the premium programmers 
rents or owns a transponder on one or more of the avail- 
able communication satallrtes so that the one or more 
channels transmitted from the programmer by its upTtnk can 
5 then be received by one or more of the cable systems 
geographfcatty separated around the country. In effect each 
premium programmer has an uplink by which it commu- 
nk^ates to a communicatkyi satefHte so that its affiliate cable 
systems may receive the premium programming for distribu- 

10 HorWD cable customers. Although we use the term "cable/ 
ft shoukf be understood that this also includes microwave 
and other types of (fistributxyi systems. 

The control of the television channels by the premium 
programmer is such that only those affiliate or cable sys- 

f5 terns associated with ttie programmer or those who pay to 
rec^ve the service can receive and property decode tt>e 
scrambled signata. T?)is system worits satisfactorily, without 
arty central control, but it does not provkJe any central 
supervision whereby indivkJual subscnlters may directly re- 

so ceive premium programming frxxn a satellite and there are 
many indivkJual subscribers who are to kx»tk3ns where 
there is no access to cable facilities or who may be 
imwitting to subscribe to a cable systwn and pay the 
consequent monthly rental fee when they are only imer- 

25 ested in premium p^rammir^ such as movies and special 
events. Accordingly, there is a very substantial m»ket for 
direct conuniffiicatxjn of television communications to ir^ 
divklual subscrtoe or indivkhjal networit members. At the 
same time, there is a need for controlling and coordinating 

30 the distribution of signals by satellite to provkJe a more cost 
efficient communication network. 

The present inventton provides a means whereby from 
a centrally kx^ated control center, a master data stream is 
provkied to control the access of indivkhjal subscribers or 

35 subscrltier groups or networks to aO of the prerrvum pro- 
gramrrhng whk:h may be ovailabte on any one or all of the 
upfinks geographcaDy separated around the United States. 
The master data stream is also used to provkJe a means for 
control of the individual uplinks, each one under the control 

40 of a specifk: prennum programmer so that the Indivklual 
uplinks can fvovkto restricted eccess to those cable sys- 
tems which dessB their servica In effect, the master data 
stream oontrois the individuat subscribers, their addressing 
and encryptkm codes and thus decoding of premium pro- 

45 gram signals from all of the uplinks around the country. The 
master data stream also anocates channels for the program- 
mer uplinks to prevent overtap and conffict between chan- 
nels. The master data stream is supplemented by each 
premium programmer to an extern that permits such pre- 

50 mium programmer to control its own cable system affiliates. 
Thus, ona network combirtes a plurality of televiswn com- 
muncatnn channels, as many as 50 or rrxsre, from a 
variety of geographk^lly separated uplinks, each one sepa- 
rately controlled by a premiun programmer, to enable a 

55 combination of this vast array of television communx:atk)ns 
to be available to individual subscrit}ers around the country 
and to be ffxJependentty and separately avaitabla to various 
cable systems. 

In Figure 1. the business control center is indicated at 

60 10 and includes a master control computer wtttch will have 
address infonnatxxv vkleo scrambfing codes and encryption 
data tor each of the home subscrttiers who are equipped to 
receive signals from the satellite diagramrnatk^ffy Dhistrated 
ai 12. The type of scrambling system may vary wkJefy and 

65 one appropriate system for the scrambling of video and 
audk> signals is that disctosed in U. S. Patents 4,424,532, 
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4.353,088. 4.340.906, 4,336,553. 4.323,922 and 
4,112,464. Other types of audio and video scrambfing and 
encryption systems may atso be used, but the above pat- 
ents disclose a system now used by the assignee of the 
present application. 

At the control center 10 master control computer 14 
provides the master data stream which, as aiustrated in 
Figure 2, wiD IfxAide the encryption keys and associated 
address information for all of the honrte subscribers, and a 
tiering control or channel allocation tor all of the geographic 
calty sepffiBted uplinks. The master data stream wiO be sent 
to a master encoder 16 whk^ may be physically kjcatad at 
one of the geographically separated uplinks, in this case, an 
uplink designated uplink A. 

Uplink A win provide an input to the master encoder of 
one or more TV channels, as well as provkJing supptemen- 
tary control data, whx^ will enable the cable affifiates 
served by uplink A . and whk:h subscn'ba to its premium 
pn3gramming, to receive and utilize the scrambled televiswn 
communicatkxw broadcast by uplink A. Uplink A has an 
affiliate control computer 18 which provides the supplemen- 
tary data to the master encoder where the affiBate control 
data is combinsd with the master data stream and then 
transmitted by an antenna 20 at upfink A to communication 
sateBite 12. 

As niusirated in the time diagram of Figure 2, the 
master data stream includes the common encryption keys 
which win be sent directly to the indivklual home subscrib- 
ers, tiering control or channel allocation sgnal, and sub- 
scriber control ar«j address information. The tiering control 
or channel aUocation signal wSI provide for each of the 
indivkiual upGnks to add supplementary data for control of 
their tndtvklual affiliate cable systems. As aiustrated in Fig- 
ure 2, upOnk A has a tmie slot A wherein its supplementary 
data may be added. 

What is transmitted from antenna 20 of uplink A is the 
master data stream, the supplementary data stream from 
uplink A and the TV channels nonnatly broadcast from 
uplink A to the communication satellite. 

The master data stream includes address and decod- 
ing control informatk»> whereby each individuat home sub- 
scnlier or subscraaer network receives what prenrtium pro- 
gramming it desires to receive and is wiBing to pay fiv. This 
may include the TV communcation channels broadcast by 
any one or all of the various uplinks and this distrftution is 
controlled by the master data stream provkJed fay the busi- 
ness control center, which master data stream is sent to the 
sateflita by uplink A. An anteiHia 22, diagrammatk: repre- 
sents one subscriber's antenna and the antenna is con- 
nected to a receiver/decoder 24 whk:h in turn is connected 
to the subscriber's teteviston receiver 26. Thus, the 
receiver^decoda' of each indivktuat subscriber wilt be con- 
trolled by the master data stream so that a particular 
subscriber may descramble and decrypt those televiskjn 
channels whch it has agreed to pay for. 

The tnformatnn transmitted from antenna 20 of upEir^ 
A to the communcatkJn sateQrte is also received ty 9ie 
antennas of geographk^ separated additxxial upGnks. in- 
dk^ated al 28 and 30. Each of these antennas may repre- 
sent an upBnk which may be kx^ated in any part of the 
United States and whk:h will use conrununication satellite 12 
^ broadcast tetevisksn communications to affSiate cable 
systems. The uplink associated with antenna 28, de^gnated 
uplink B, includes a repeater-decoder 32. an aflSiate control 
computer 34 and an encoder*repeatar 36. The signal re- 
ceived by antenna 28 is that transmitted by uplink A an- 
tenna 20. The repeater-decoder 32 removes the TV signals 
from upfink A and passes the master data stream to 



encoder-repeater 36. The supplementary address and au- 
thorization data for uplink B is provk^ by affiliate control 
computer 34 to encoder 36. The TV channels alk)catad to 
uplink 8 and its supplementary data wiH be sem from 

5 encoder-f^ieater 36 to the antenna for broadcast to the 
satellite so that the premium channels of uplink 6 can be 
available to its affiliate cable systems and to those home 
subscrd)ers who are wifPing to pay for it Thus, the s^nal 
received from the satellfte by those uplinks other than the 

10 uplink transmitting the master data stream use the received 
data stream to contrd channel aHocatton. Each uplink sup- 
plements the master data stream with the control signals 
necessary to control access of the caWe systems which can 
receive and utilize the premium programmir)g broadcast by 

75 a particular uplink. As shown in Figure 2. there is a time 
stot tor the supplementary data from each uplink. 

The supplementary data streams from each uplink may 
be as shown in Figure 2 and such rmy be transmitted in 
t^iannel or out of channel. In the alternative, the master and 

20 supplementary data streams may use desgnated lines in 
the vertk:al btankir^ interval or in the horizontal blanking 
interval In one system lines 7 and 8 of the vertical btankmg 
interval may be used by each uplink to communicate with 
its affiliates and lines 1-5 of the verttcai blankir^ interval 

25 may be used for the waste data stream to transmit address 
and decoding information to indivkfual subscrfoers. In an- 
other aftamative, the master and supplementary data 
streams may be canied by a subcarrier of esthef the vkfeo 
or audio s^naL 

30 There may be as many uplinks as there are available 

transponders on the sateliita and these uplinks may be at 
any geogrBphk:af kscation within the United States. The 
master data stream provkfos the controf tor the individual 
subscribers and controls the channel atlocatfon of the in- 

35 dividual uplinks which themselves are controlled by particu- 
lar premium programmers. Each of the uplinks adds its own 
supplementary data for use by its affiliate cable systems so 
that only those television communications desired by a 
specific cable system mil be received and utilized by rt 

40 A typfoal community cable system is indicated gen- 

erally at 40 and incluctes an antenna 42 and a pkirelity of 
receivers 44. one designated for each of the upfinks. With 
each recerver there ts a decoder 46 whk^h is to decode the 
signals from a particular uplink. Thus, a cable community 

45 affiliatB may receive programs from alt of the premii^ 
programming uplinks or from as few such uplinks es it 
desires. What is received by each cable system 40 is 
controlled by the supplenwtary data added at eech of the 
upTinkS: 

50 Whereas the preferred form of the inventwn has been 
shown and described herein, it shoukil be reafized that there 
may be many modifk:ations. substitutions and alteratk}ns 
thereta 

55 Claims 

The embodments of the inventfon in whk^ an exclu- 
sive property or privilege is claimed are defined as foUows: 

60 1. A satefiite scramUing communications network usir^ 
geographcatty separated uplinks to provide scrambled vkieo 
and audk) signals and descrambling comrot data to sepa- 
rated indivklual sJbscnbers and to separated TV signal 
distritHition sy^sms, fftdudir^ 

65 

(a) a business control center provkftng a master data 
stream including incfividuat subscriber address and encryp- 
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lion data and uplink channel anocatbn control data, and 
including means for communicating said mastar data stream 
to a first satellite communication uplink, 

(b) a trst satellita communication upffnk fa transmitting one 5 
or more TV communication channels, as controlled by the 
allocation data in the master stream, io a communication 
sateliite, means at said first upAnk for adding to the master 
data stream, supplementary data, peculiar to those TV 
agnd distribution systems which will distribute the one or io 
more TV communication channels from said first upfcik, and 
means at said first uplink for transmrttinQ the master data 
stream and supplementary first uplink data stream to the 
communication satellite, 

75 

(c) a pfuralrty of geographtcatly separated addittonai satelfite 
communtcation uplinks, each including means for receiving 
the master data straam as transmitting from the first u^Aink 
via the communication satellite, means at each additional 
uplink for transmitting one or more TV communcation chan- 20 
nets, as controlled by the aIk)calion data in the master data 
stream, to the commuhication ss^ite. means at each addi- 
tional uplink for adding to the master data stream, sup- 
plementary data peculiar to those TV disiributioo syslams 
which win distribute the one or more TV communicatkjn 25 
channels from each additiona) uplink, and means at each 
additional up&nk for transmitting the supplementary data 
pecufiar thereto to the communcation sateHrta. 

(d) multiple indivkiual subscriber receiver decoders, each 30 
having antenna means fa receiving the TV communcatkx) 
channels as transmitted by the upfinks via the communica- 
tion satellite, each sut>scriber recen/er decoder being con- 



trolled by the master data stream. 

(e) a phjraiity of separated TV signal distribution systems, 
each with antenna means for receiving the TV communca- 
tion charwate from one a more uplinks via the communica- 
tton sateDite. each TV distributkxi system being controlted 
by the supplementary dala streams from said uplinks. 



2. The communk»tton network of ctaim 1 further character- 
ized in that each of the si^)ptement3ry data streams are 
time-separated in the master data stream. 

3. The communication network of claim 1 further character- 
ized ^ that the master data stream and the supplementary 
data stream ^ inserted into designated spaces in the 
video ^gnal transmitted from said first uplink. 

4. The communication network of daim 3 further character- 
ized in that the master and suppiementary data streams are 
mserted hto the vertical blanking interval of the video sig- 
nal. 

5. The communication network of claim 3 further character- 
ized in that the master and supplementary data streams are 
inserted into the horizontal blanking interval of the vxJeo 
signal. 

6. The communicatnn network of daim 3 further character- 
ized in that the master and supplementary data streams are 
inserted on a subcanier of the video signal. 
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